Upregulation of antioxidant enzyme activities by deprenyl. Implications for life span extension.
In order to elucidate the exact role of antioxidant enzyme activities such as superoxide dismutase (SOD) in the aging process of animals, we compared various enzyme activities in different brain regions and in the liver of young (6-8 mo) and old (28-30 mo) Fischer-344 (F-344) rats. While Mn-SOD activities were elevated 3-5-fold in specific brain regions such as hippocampus, striatum and substantia nigra in brains of old male rats compared with the young, in females both forms of SOD (Cu, Zn- and Mn-) enzyme activities remained essentially unchanged with aging. Continued subcutaneous infusion of deprenyl for 3 weeks caused a 2-3-fold increase in activities of both Cu Zn- and Mn-SOD and a 50-60% increase in CAT activities in striatum and substantia nigra but not in hippocampus, cerebellum or the liver. Further, long-term treatment of old male rats with deprenyl caused a significant increase in the remaining life expectancy from 24 months of age by 34%. In conclusion, activities of antioxidant enzymes in these regions examined do not show any uniform age-associated change, suggesting that changes in these enzyme activities do not have any specific role in the life span of rodents in general terms. In contrast, the results of our deprenyl study suggests the possibility that the protection of catecholaminergic neurons by an upregulation of SOD and CAT activities plays a significant role in the life span of animals.